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~< An a:rWtn:nonl ca,n h(=~ {nade tuM: tntme extraordinary Bwitching ens.ts flfe 1~0aNy lEA.

<::auBBu by' &~{;'gWp hut hy dte Bncl,uB{;!' custonwx, As & gtYfH'H:,ttl pl{Jpogition, Uw
".' ''«'''''., ,.,' ".'./,.'" ---t' ·:·k.,~ ;".,..,....., .,t1~. ·1~~t~:'n· 'l: pc" ··,l.·.,}.;l :l. Yo"',;,' ,'1 ' 1\,. '. ", ~"'" ~.." ,,~..~, .0': .
II'h~Jt}r ca ,t<,:,M {),. fw",JA;H.. W ,n't £;!.;::>:.z, .1.,).,[";; ,_,.;;::: ~,AOU:~.u., il0mw~ Rt, )t., ut~B {'\} un:r*,ve O~Ah.J'

n~tkHml soh~J;kHHL In thi:t, ihx::kt~t, the Oiimmiswion hm::; Oh2i0.1Vcd thtlt ('usugo-
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that} 'uBugB-B&nsitivR .clhnttWBmny' bW1t t&l1.Dct cost'wlMsatinn IJth:rdipJbstJMt.Mkm,W
7:~J.~.
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__-._.t.~1J;.;
~ndMcl©;·••. ~t.gl.$tr-dt'~~'ziUetKtl*W%[lli;;~@lt#~}.thTh1efk ••9l1"n~M:,.~ervittt~; •. IMw*.rdniC®M$;
MteftWmgWt}]ID1),.bMk@;~0@at$~~lt¢% •• Im@twt:lv© ·"WtWt@ •.Re~ntm$©·(;I~tR[h .•~nhafi~d
fac;i~#w ••\*(¥%eE1$il••~d ••~~Thrwt:**~emel*' ••%QtrtWWIw..••@M~t.~~ittptftdd©m .•hTh¥q••bteU
tKtm*Wfr~~rR~#l~*mat¢.f$~ch~g#ssillmt~*H~rnHNifFK ...'i1w. tWffi~)$~%e}%0M'tM~)r*bt b*w:.Wtt
and·.#m·.©ml\~$B#firt%1$tTI'¢~h~n1$ ••wMch.mW.f%wmi*g·.b ••W~%.m:~twmtk··rHm·.ral.$t0.dwillwspwl¥~·cf
tlli~aW@glSmF0t:M'ye:KMtipclon t~)art~'\vttbbll©v~d ..

AhhOM$h it WM intlHtivdy obvfOtMi that thb incrmt~t4utageofthe m#work w:M';·re~t*ondbk::~

hw Mtfv1f:.le pf0hlwr~;%)Jnd(t~:¢tM~ve f;apH4 dtpl(ijm~nt, f3videtH1-t: ·WM:; ofl'l: ane<;;dota.l natwt.
in tht fan of 1995 w© bega.n a pt(i;eCl to pertbrm netwo4:· Mui.Ee~ on()v(~r 6,ono of the 9$,000
ESP h*~t1{ h1 U S'i}lJJST, Sttld;e$w~re rnndu"J~:Hl tm four types ofESPf,·;, Va~ue /td4cd
HenS/txt;;; {VA.Ns),#unetin Hoard fktdoo$ (sttS}, Ondhw Pn:wklen (OL?) and hlteftwt
Sffvloo Pn.withml nSF} Barh ESP hrw Wlt.~ ;;;tudied 1:4 h~)'V:f$ a day. 7 d~y~ a week, tor 4

weeks. Tn-€: $hldk~s b:,gan in Febtmuy 1996 i*nd (:fl'11t:hlded in AUW~M 1996.

PfMhniui*ttl *ttdt$ofili:WMi.Mly Wtttz&ewdwhhthiJ FWC·OR 60MPi$;:md fh*-ilJnnMh$99
lO--1-96.... It#wmMMsotw UfM~dmatm©mSUnS0f thi$Mwly,wnH~ahwming}.wMrmWaphKM

prior to. n1i*~.ior ISP Hwt rwte t&ferb.¥.~in Dt.>.:;t'l'rd~f3r of ]996.llond Mwrt~hwti 1'f@'fhept\dtmtMing
~ . .--:-:-:-:-:<-:««:«<<<< .....0:,.

thtptnMtm. Btudy .reMdt5 indlMk:
-* EtiH*$ usetht nt:tw:(wK uptnf3tghrtktH%ltH)n,:.;·thantl:mnfficcav~%~f..W dw#hgthehut/hom·
* The~?<wtag©hdWingtitrw p&@.HHw·n-SPs!t 14 rninutt1.
'*' ()ve.r40%ofBSP nI11tare lONger ilian5min.uh%, Whni;i only ·16%t~ftt;'iMetmt:anclt~% of

bmdufs£·etHs #'0 longer than :; militlMthl.

$ ESP1i> ht'it (OW#literttiylongct cant @mntYPltal r~tWtw)clwdbuMiw::m @erKat::#YM:.;ah
Hme~ or the clay.

>& (:\;)mpadng8ST'%tntMC~,%$f%HMgtP%fHlWWbu~@f oo·a001MiWtmtba$if;.
*. SWdlet1{wntr-$· <:ifflaes ha'it 90% oFtndrl:msF bnum ~K~nttntraH:Uh¢t\v@n 'rarh@WT6p#\

tile m~i0tHyof JE@&b'Usy knurl'> {f@~iiA am atltrt\pm.
>& CurreM.US¥lHUTTEL&dC@WlruHddswwume.&DprWamMdy$XM~tnwntMy

*l'H2fmn,entaili tH%l1W ~A:WM fbr the a:'vtrage tH.H!ri:~m~> Hut,·ESP mmnthly·~nmz.Hl1MtMH$#i{e
NlnRt:u. MAlO 0t.thldmwthat of $ btlMntlu Hnt.

": ' :~: ,"»)«>;;.:... )0 .

# f%thl1ath'~nffin~ gfD%1hhy tht year :.nxn nmgf11nm Z?9,FWlHtnMlxwst ·1 mmiWl1.
{}Mgee1l1ttH.1te~: mnge tk® 34lilHk~n to ilnv:::~»t 199bHHon ttl. 200T ..
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After we kle:ntiflfJi the &tlldy ur&vctw, wtJhwn sdect:ed a tobu$t m..Huplt: of EeMs for the
MWcly, To' pmvid:elt balarm;¢(l m.unph~ wt $tkctecl hUrlt groups fot ~tt~dyudn@ thw f¥Bow£h$
cdti%in:
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In





~£s&.~~~.I~
fHHn~H~*tmit~ft##~~n%$••i!••tlW•. ¢Htf©fit$:1.·.tati0, t@t*vWefH'(*l{11nwry{Wt¢w*~V?m •• c(mthtl}t
ttttn~W$1W:dwewHlt-(mthlw?to{~rR~t1iM hlKn::~atdve@%h1%; hw~dnKinfti;.%Hu0ndtkcglcl**

ingfu¥W@$1tW @l.tffl;hMtm.

TM$$tUdJ#$$mht~t'!Mdpc~**eTh.lli;1itMt4@¢~.*~t;Thrmi0{>B$~;~~m*~cuhwtyl$ 1fhi l#fwe
Q4gcim¢W1t~t~httt:l0mW~T'.~y$r¢@h:W#14.~~¢tW~~., •. I$@W-thw@hI~¢J#tvfcltWftffif
Mwtktll$h~JV$M*tittl·©f~ ..WmdtTe#u*tht#dtM~0rillJ lntttmt:tlful.*)~**atg4~il1J$#-&b*{)tY*icid

MmlclcnW: •..¥Millbud~~m~.gmd ••M~©W· ..•'~$$M~¥00nat$tttr~fiCt~ .tH1tiplme&\ciththwrapid
gnw#k oftfwtnterr#W, (w~t~l~n;e>'ixtthrB~£pk;fta©tb*©aplmJ·derjJnymm@am;f~wi©hH Wf

'k..;k ...• • ...• ... •.•....••. ". ...•.. ' ..·<~·l;;;ji:{<"'· ···H
Wytrcvm$.IWtl'@to J\i;rnd 5tfi{~W,net%'mt.i:il0t~iJ%eMW%nUOO'm



Atm¢;nWitM 1
IntemfWWackgrmro4

%htInt¢$tHtk~t.W*MWh~h~#tkW$%¥htNh**mrt~jetWVlnt~tt~gl~(4)'~.m~~tnffitMqytlm
,%4~iZt@~cltt~$t.~,dlr%tpjfJtf .~&m~Wt'~ ..,#*,HttlM1tt....If*thl(#,t#W7{r:{thi~~Efif!fWKgf~t0
$JmM$;ltNt.·~tW$1ill%~t0fB*enJnst; AtBffF@$'%'11lnmW1l!p'.WWith unt\WWille~}w}4ft.1.ii!%tcb
~Wg~i~Hon$., ...•·h1.·19~.t, ••tn0•..1¥at10nM··.gH#n<m.·M'®ffiMJ*W1••nnucl«1·.s¢veral •••unHonill
W1J%W4w®p.vttrtttHf'r$ and a $l1i[kl1ps#th'fMk lhlIHM@tbtwlj.••Itmufw&trwlt0}t.trwy
tt*iMnManJ·.mWi@mt·.trdVtr%HY.tompUMr·ot>nter*lliMt0h~H.rt4tWthi%·nt:1W()fk•.N~
p1tgsioalhrcnnrw.wf tJit. T#i:{WMthe*,:;wlnftne IntttnetnetworKWluthwnrigind
r@tnntnconncct toh V?M tni%)ZeSS mtfMh:CimpiJterficUhies,

hI19$7~ theNiZt~oMJ ik.:'bJ:nr.~ FattncletiiJn ~J.vardtd it t:otlk~);;;tM} Medt N¢h~/i;}tk, Inc.~ in
p~titi*,w$nip with IThhf,MCl, ~nd the MUtt:: of .Michigan, tn ufiffitade anll op~,u~:te the
N8:FN&.T (Natkm,tl $d~}IM;;e Fm~rlthltlon Nbh¥ljtk} backtH::me using 1544 Mhps Ita:ted
Hnez; b Sep'titml:;,et of 19&0" J<.{trit, lfffuf audMfJspun off a new inclftWudtt\t non«
ptt£it t~tganh:Ati<m known ~5. Ad\:'{wced NetwCitk and St:t'1kei§, bt\ (liNS) tn nperak~ tMs
j'>;{SFNET hw:::ktnme iSrd tackk tn$ chaHenn,M of movin~~ to 45 Mbl'ls ~.ryooJl'l,

- - v· - - ~ y- r':

Y·'i.Z'Y."~\.;,1;.'.'. ··t,;;;,,· . ,t·, ..;' ...•.., ..j ·i", .. ·"·""f'·i;/ "l.;..
tnth~Y, t~,,~,,;>, hw i~i:!#:h(m~{~#.;:n~n0t,~'ovnK::ltM)ifi'lS%It:~i .1$ i-KH1CHat1:;::mtoft.:<l:O€i$1W'NrtHJt>

th0ydt.w8PM©Jai§M##:"ofNHwzwk ii.cclJtsPhints(J1APkLvAwN;pdvitt:OO%111titdM
h~~NbfmeoBm·$tm'5. t:9vldinWrcontWM, tn thd; Wity,.anyontct©;h1deve!opanMhMwJ
uw.tkbnne fhr thecDnncc%ion afLiKNt,. ~d1 nmnectivHv toit and use dw NifP'~sth©
~.f;Bh.'lC.00 ~,'~1'1twhert ~""{,"'J k'\§,.,rp"';:tV~t.l""H"'·""'~F:K"··l~··"·l··>'>.>'~~*td'1'l<" \0";''''- ·il.HA,~ ,'x~¥Wf M~f's6,". ".".y:~l;;:<:-.: .: .:- ::. :::;':'':V~'~;::_::' '.. - . -__ -~~. _~ ~H"....;x ,:.:., ..;:.-~:if~;::~'.~;'-_'_" .;~_~ -,s:;;.;:;:::tJ .. ~;-;. :.:..-: ';';-:.A ;S;$;:.; ~ .~; - . -;.: ::«- ·~·_~·~t~ .... ,' U;s......~ v!::_:;:,.~;. ,;,' ":._:":.,:- .-:s;¥~.

w(wi<lers, OtiginaHy, there were lNAF$., thNfl1.m now tn:H1n::rousMhtri*, (h~ AprB t1,
r995,. the NBP"N\;f b;:w:kborwwM.~rmtdo'0/H and tht' N....\:P arc:hllecture b~%atn$ th~,

IntenNt.

..t"l't·' ..'. . Fj,,~' .'..,1.. .•.. ..... . ... , ·k~' . .'. .·S' ., .' .. , .' .#, '....•. A
i4~lntn:XllWVWl1 til'··i,,<'tOi$lc•. a·i.:<rOVlMf Whl:Q}i·l'm;:;•. aHr&1~~1tCW UStJ HHet*a@·atl#.u~et
u."l',....{:'% l~X· .... .. '<' .'. ""~"., . . .•. ··it· .•.•.• .• v·'· ...• .... . ,. .... ....•.....• $/. . .. . .."'.' .' .s····· .
l:liii'\'i'lyrmri0xll fl1t\;:rptWf ·ttQMmol}to tnDvef~YPtfttxtiihx;.*;1'05.%' f(@ .hWrnel,..%F~$
l;,.' ~ t '*,y ..,w:.\c,. .' .;. . ." .. ' ·"·T·~.·· ·t·"< '~'l'·""v ....•.. •• ··"T .. ,'1;;;
hW5P:::W£~\4t11:c;r,rL{1{itne{~xpW%l(:}nol>hW .nlr:rnd, i'lnary, m'Mrmry tn*r%o::mJV\tiHCn

thW'VliS.tspidtr'Nf:boft@np.ut0t flttvmiks ,·mdi'lHd inftw:ihatrm1,. tht term '\VNJd\NHitt
\¥ib(\¥¥i\¥) ref0rs. h> thhspiMtf'Nibot$<$iVefS, M?{li imV0tMwHy, tht' in%wrnatlOn 1Na(;

diq:~bytdin muthr~mm thlw®rhnpkktt fonrm.t, it h~dMclbd fM'fiphks rich scrtcrM wnd
andioMdvh:.kz} HIes \~¥kh thel.merrWld:}wnJo:ad 1(} t.heir c{Wnputf:f.




